Objective. To develop and assess the effectiveness of a medical mission elective course used to facilitate student integration of didactic knowledge and clinical experience to provide pharmaceutical care. Design. This elective course was designed to provide classroom activities, entrench pharmacy students directly into clinical practice during a medical mission, encourage a team approach to patient care while providing a service for an indigent population, and promote reflective activities using daily discussions and a writing component. Assessment. Student performance was assessed based on assignments, oral presentations, and quizzes, and participation in team discussions and patient care activities. An evaluation form was utilized for student assessment of personal experience, the instructors, and the course. Conclusion. Participation in the course resulted in the students having a better understanding of the role of a pharmacist and an increased confidence level in their ability to collaboratively develop and recommend therapeutic interventions as a member of an interdisciplinary team.
INTRODUCTION
It is essential within every college of pharmacy curriculum that students not only learn the "facts," but that they also learn how to apply knowledge through practice. 1 Pharmacy students are required to participate in a variety of experiential courses that may engage them in service to the community, the practice of community or hospital pharmacy, or many of the other "specialty" areas in which pharmacists now find themselves providing pharmaceutical care. Experiential education courses, both introductory and advanced, provide opportunities to practice skills needed with respect to the profession, but they often do not provide the opportunity for students to develop a sense of social responsibility and respect for cultural diversity. 2, 3 Nova Southeastern University (NSU) College of Pharmacy has implemented servicelearning philosophy and pedagogy that may partially address this need in an early practice experience for pharmacy students. The NSU curriculum committee did not originally create courses that incorporate servicelearning throughout the 4 years of the curriculum as other schools have done. 4 In an effort to incorporate service-learning across the curriculum, a course idea was developed from the initial experiences of 3 faculty members who participated in a medical mission. The design and assessment of the course and students' performance is detailed in this article.
The medical mission provides a rich learning environment, even if one does not implement a formal learning structure. Faculty participants in the medical mission wanted to attach goals and objectives and create a formal elective course for students. Faculty members completed a literature search to discern how other medical or allied health professions schools had implemented a course into medical mission work. In searching Medline, Ebscohost, and Wilsonweb databases for articles describing medical mission courses, service-learning on a medical mission, and other various combinations of these keywords, no course descriptions were found. The faculty members then used professional competencies from the Accreditation Council for Pharmacy Education (ACPE) to develop objectives and activities that would enable students to meet these outcomes. This NSU course design is unique compared to other health professions courses. The background, development, and assessment of this course are discussed in order to help guide other faculty members who may be interested in the implementation of such a course.
Historically, the primary role of a pharmacist focused on medication dispensing. Hence, the adage, "counting, pouring, licking, and sticking" comes to mind. If one focuses on the last 40 to 50 years of pharmacy, health care professionals and patients have looked to the pharmacist for their prescription and nonprescription drugs, as well as other health care products. However, if one looks further into history, many towns across the United States had no physician, and it was the pharmacist who provided not only the drug product, but also diagnosis and counseling. The profession is trying to gain back that lost image of practice. 5 A medical mission is one way of changing the image of the profession. It is the responsibility of pharmacy faculty members in colleges and schools of pharmacy to expose and enable students to practice in diverse roles as pharmacists and to broaden the way students view their options for the future practice of pharmacy. The practice can only be changed by teaching students a different approach and establishing priorities that allow them to become patient oriented. The primary rationale for developing this course was to provide an incentive for students to participate in a mission trip, excite them about interdisciplinary team practice, and provide education and training to enable and cultivate their practice as concerned public health professionals. The exposure to a different culture may broaden students' views and improve their future care of all patients, including those who are not the same race, color, religion, or ethnicity.
The medical mission to Jamaica was a community service endeavor established in 2000 by the Student National Medical Association (SNMA) at NSU. This mission has become a collaborative effort involving NSU faculty members and students from the Colleges of Pharmacy, Osteopathic Medicine, Dental Medicine, Optometry, and Allied Health. Healthcare professionals from around the United States and other volunteers also participate in this endeavor, providing a diverse background of education and culture from which students can learn. The number of volunteers, faculty members, and students participating varies each year, but averages approximately 80 persons. Participants are divided into interdisciplinary health care teams and charged with attending to the public health and medical needs of various urban and rural Jamaican communities. The teams see approximately 2000 patients during the course of a 10-day mission trip. The interdisciplinary team provides care and medications for the management of acute and chronic conditions, including hypertension, diabetes, skin and soft tissue infections, and sexually transmitted diseases. In addition to prevention and wellness, other health-related services include dental and optometric examinations, and evaluations by physical and occupational therapists.
Place in Curriculum
The development and implementation of this course supplements the curriculum at NSU that includes both introductory and advanced experiential courses by placing students in a setting where they develop team responsibilities with students from other health professions programs. This early participation with students from other professions provides an opportunity for developing team member responsibility prior to beginning advanced practice experiences. For students who have completed the communication skills course, the medical mission offers the chance to practice patient counseling and assertive communication with other health professionals. Students who have completed therapeutics/pathophysiology are able to apply the knowledge gained in the classroom to real world patient-specific cases. For students who have completed neither communications nor therapeutics/pathophysiology, the medical mission serves as a great learning opportunity, and provides them with an excellent background prior to starting these courses.
DESIGN

Student Participants
The chief physician and advisor for SNMA allocated 3 positions for faculty pharmacists and 6 positions for pharmacy students to participate in a medical mission. Students in their first, second, or third year of pharmacy studies were eligible to enroll in the course. There was no prerequisite course requirement for participation. Enrollment was open to students at all 3 NSU campuses: Fort Lauderdale, Ponce, and West Palm Beach. Student participants were selected on a first-come-first-served basis. Six pharmacy students from the Fort Lauderdale campus who had completed their second year of professional pharmacy education enrolled in the first course (one student later withdrew from the course but participated in the mission trip).
Method of Instruction
The medical mission course was designed to incorporate service-learning philosophy and pedagogy across the curriculum for the College. The elective course provided an opportunity for students to assimilate didactic knowledge into "hands on" clinical application, while developing an interdisciplinary team approach to overall patient care. A medical mission setting encouraged students to strengthen their insight into global health care concerns, such as barriers to health care access, economic disparity, and the impact of cultural beliefs on health care utilization. As part of the daily rigors of providing adequate health care to underserved population in Jamaica, students were faced with multiple challenges. They had to take global concerns into account while developing and implementing sound pharmaceutical care using limited resources.
Aspects of instruction included daily conferences with pharmacy faculty members and medical students. Reflective activities such as daily team discussions and a writing assignment were required components in keeping with the service-learning philosophy. Patient cases were also discussed as a part of this reflective time. Students were required to prepare topics for discussion prior to the trip and present this information to the medical team. Faculty members and students were paired in a 1:1 or 1:2 ratio to provide services at various "practice" sites during the mission. Students were also assigned to work with a different medical team each day. Students were encouraged to communicate and develop a rapport with other health care professionals in an environment that compelled all involved to quickly establish themselves as independent and critical thinkers due to limited resources and time. Overall, the medical mission elective course incorporated public health ideals and practice of pharmaceutical care using didactic and service-learning approaches to instruction.
This course was divided into 3 sections: pre-mission, mission, and post-mission. The authors of this manuscript served as the instructors for the pre-mission coursework, the pharmacy faculty preceptors for the medical mission, and the reviewers of the post-mission assignments. The required activities and their intended objectives are described below.
Pre-mission
Four-hour classes were held once weekly for a total of 5 weeks. Students were oriented to the services provided during the mission, the organizational structure, and the daily operations and expectations. Students were also oriented to the health-related beliefs and practices of the Jamaican culture, including access to health care and utilization, medication use, and diet. Students were provided with lecture and discussion opportunities regarding public health, physical assessment, pharmacy calculations, and disease states commonly encountered during the mission trip (eg, hypertension, skin and soft tissue infections). Classroom activities focused on learning the foundations of public health, preparing attitudinally for the role of pharmacist in an interdisciplinary health care team, discussing information from therapeutics courses, and improving knowledge about frequently encountered conditions and disease states. Each disease state discussion consisted of a review of current practice standards and treatment guidelines. Students were also encouraged to think of alternative solutions when optimal therapies were not available and/or affordable to the patient. Students were reminded that it is vital to think about ethical issues when caring for patients, such as arranging for follow-up appointments and educating the patient on disease control and prevention (Table 1) .
Following the didactic section of the course, students prepared for the mission component by participating in 3 laboratory sessions. During the laboratory sessions, students prepared the pharmacy team boxes by sorting and dividing medications. The coursework required that students prepare a "formulary" list of medications for use during the trip. The laboratory sessions were designed to help familiarize the students with the medications, as well as plan the dispensing procedures for the trip.
Student performance for the "pre-mission" component of the course was assessed by classroom participation and completion of a project that was presented to the medical team during morning grand rounds and distributed to patients during clinic visits. The purpose of the project was for students to gain experience in developing educational materials that teach patients about disease management and/or prevention. Students developed pamphlets on hypertension, sexually transmitted diseases, and diabetes mellitus. Pre-mission coursework accounted for 25% of the total course grade.
Mission
Once the mission team arrived in Jamaica, medical and pharmacy students were paired off and assigned to participate in 1 of 3 medical teams. A pharmacy faculty member also participated with each medical team. During the first 3 mission days, all teams rendered care from a public health department facility in Kingston. For the remainder of the mission trip each of 3 medical teams traveled to various communities within St. Mary Parrish.
As part of the course requirement, the students were responsible for developing patient-oriented educational materials on cardiovascular disease, sexually transmitted diseases, and diabetes mellitus. Prior to beginning work at the practice site, the educational materials were presented during the mission team's daily reflective and logistical meetings, in conjunction with lectures on similar topics presented by pharmacy faculty members. At each practice site, pharmacy students were required to assist with triage activities (basic medical and ophthalmologic), observe and participate in physical assessment, make therapeutic interventions and recommendations, dispense products, and provide education to both patients and providers. At the end of each day, the entire team met for scheduled reflection. During this time, members from each discipline presented an interesting patient case, and discussed initial impressions and the approaches necessary to assist the patient. Presenters also discussed realizations of how the different disciplines contributed at various levels for the common good of the patient.
During the mission, participation with an assigned medical team, documentation of interventions, presentation of educational material, and participation during grand rounds and reflective meetings with the medical team were used to measure student progress. Student participation with the assigned team was jointly evaluated by attending physicians and pharmacy faculty members. Student knowledge and ability to identify and solve therapeutic problems was assessed on a daily basis during question and answer sessions with the student's assigned pharmacy faculty member. During the sessions, students were asked general pharmacy questions, in addition to case-based scenarios about patients being treated in clinic. Close discussions with faculty members afforded more opportunities for students to explore alternative yet appropriate approaches for implementing optimal care in similar case scenarios. 6 At the end of each day, students were required to compile all interventions and categorize them into 1 of 4 subgroups: drug/dose recommendation, patient education (medication counseling and adherence/disease state management and prevention), drug change (ie, substituting available alternative for originally prescribed drug), and drug information. The completed lists were submitted to the pharmacy faculty members for review and assessment. Performance on the medical mission accounted for 55% of the total course grade.
Post-mission
After the completion of the medical mission, the students were required to submit a reflective paper detailing their experiences and service accomplishments while in Jamaica. Specifically, students were asked to address the following questions:
• What were your expectations for this course?
• What did you expect to accomplish?
• Were you able to achieve these accomplishments during the trip?
• Overall, what did you gain/benefit from participating in the Jamaica Medical Mission? Students were also required to complete an evaluation form that included the following components: selfassessment, instructor assessment, and assessment of the course. Through the use of self-assessment tools, students were taught to evaluate their performance and identify areas where continued education is warranted. 6 Post-mission assignments accounted for 25% of the total course grade.
Faculty member and student activities for the premission, mission, and post-mission components of the course are summarized in Table 2 . The grading policy for this course is outlined in Table 3 .
Reflection
Reflection provides an opportunity for students to think about what they have achieved, and to put it into the context of their learning as critical thinkers and problem solvers. Reflection is an important part of practice as a health care professional, and an essential component to the service-learning pedagogy. 2 Through reflection, students can evaluate health concerns related to the population in question and consider future interventions/actions that may enhance health care access and utilization, adherence, disease screening and prevention, and overall wellness. 7 Also reflection helps students to integrate new ideas into their existing repertoire, and better identify similar situations in which this information can be applied. By reflecting aloud in a group of peers and instructors, students can critique their work, as well as receive constructive criticism on how to improve in areas of perceived weakness. 8 During the medical mission elective course students are required to participate in daily reflection activities, as well as submit a reflective paper at the completion of the course.
Expected Outcomes
Instruction and practice for becoming a patient-centered practitioner is an ongoing process within the current NSU College of Pharmacy curriculum. The primary goal of the course is for pharmacy students to understand and apply the skills necessary for providing optimal pharmaceutical care to indigent patients during a medical mission. At the end of the course, students are expected to meet the following educational outcomes as adapted from the American Association of Colleges of Pharmacy Center for the Advancement of Pharmaceutical Education (CAPE) Advisory Panel: recognize, respect, and integrate both personal and professional values in the decision-making process; collaborate with other health care professionals to accurately and effectively optimize patient care; communicate with health care professionals and patients regarding rational drug therapy, wellness, and health promotion; and develop both verbal and written communication skills. 9 Students achieve these outcomes by participating and completing activities such as triaging patients, gathering appropriate patient data to develop and implement therapeutic recommendations, and providing pharmacy and disease state information to both providers and patients. (Table 4) This course incorporates elements of service to a community, reflection and requisite educational outcomes. The service-learning philosophy and mission aspects of the course allow for the implementation of practices outlined as 7 principles for improving undergraduate education. These include student-faculty contact, cooperation among students, active learning, prompt feedback, time on task, communication of high expectations, and respect for diverse talents and learning styles. 2 Students are afforded the opportunity to integrate subject matter, theory, and methods. Students develop or enhance analytical, ethical, and professional skills needed to practice.
ASSESSMENT
Three pharmacists and 6 students delivered pharmacy services to 1882 patients over the course of an 8-day medical mission in Jamaica. Four educational programs were presented (cardiovascular, sexually transmitted diseases, diabetes mellitus, and epilepsy), 1427 prescriptions were filled, and approximately 751 clinical pharmacy interventions were provided. Of the clinical pharmacy interventions provided, 40% were drug/dose recommendations, 36% were patient education (medication/disease state), 18% were drug change, and 7% were drug information. To successfully fulfill the requirements of the course, students were required to complete an evaluation form that assessed self-performance, the performance of the pharmacy instructors, and the course overall.
Students were asked open-ended questions, in addition to ranking items on a 5-point Likert scale (strongly agree to strongly disagree). On a 5-point Likert scale, the students unanimously agreed that they gained a better understanding of the following (Table 5) : the profession of pharmacy, the role of the pharmacist as a member of an interdisciplinary health care team, and relevant pharmacy literature (ie, guidelines, reference materials). Student responses are summarized in Table 6 . Some of the accomplishments that the students listed included: learning to work as a team member with other professionals, experiencing the clinical aspects of pharmacy practice, and reiterating concepts previously learned in class, as well as learning new knowledge about disease states, counseling patients, making clinical decisions based on facts and theory, and treating patients with hypertension, diabetes mellitus, and sexually transmitted diseases.
In the post-mission reflective paper, 1 student reported observing a change in the attitude of medical students toward the pharmacy students. The student explained that at the beginning of the mission, the medical students had basically told the pharmacy students what to dispense, but by the end of the mission, they were asking the pharmacy students for therapeutic suggestions. Another student reported that, based on a patient medication interview, critical drug-drug interactions were identified and therapeutic interventions were provided. Students further indicated that they learned to be more patient-centered and more detail oriented, to communicate with other team members, and to educate patients. • Discuss therapeutic options with both the providers and the patients • Consider a patient's economical status with regard to initiating therapies that require necessary follow-up labs
III. Pharmaceutical Care: Clinical Practice
Gather, organize and evaluate scientific, pharmacoeconomic and patient specific data to identify, resolve or prevent drug-related problems in a specific patient or patient population. Related Activities
• Triage patients (ie, medical history, vital signs, glucose screenings)
• Identify and prioritize acute and chronic conditions • Outline a therapeutic plan with consideration of pharmacologic and non-pharmacologic alternatives • Ensure ongoing follow-up and/or continuity of care by advising patients to seek medical attention with local physicians
IV. Pharmaceutical Care: Counseling
Monitor and counsel patients regarding the purposes, uses and effects of prescription and non-prescription medications and related therapy including overall wellness and health promotion. Related Activity
• Communicate appropriately and effectively during patient consultation sessions
Adapted from the CAPE Advisory Panel on Educational Outcomes.
All 5 students enrolled in the medical mission elective course achieved the outlined educational outcomes and received a passing grade. Student experiences gained during this mission were shared with classmates and prompted the classmates to request to be involved in the next medical mission.
DISCUSSION
Through the medical mission service-learning elective course, students were given the opportunity to actively integrate didactic knowledge into clinical application. The course not only facilitated learning but also addressed the healthcare needs of an indigent community. Given the interdisciplinary format of approximately 80 people, an organizational structure was developed that supported the training, supervision, evaluation, and reflection of the services provided on a daily basis.
After the completion of the medical mission elective course, the faculty members outlined some areas in the course where improvements could be made. With a growing number of interested students and limited space, selection criteria outside of the first-come-first-served approach needed to be developed for future enrollment in the course. NSU College of Pharmacy currently has 3 campuses: a main site in Fort Lauderdale and 2 distance sites in West Palm Beach and Ponce, Puerto Rico. Faculty members found that information about the course spread quickly among students in Fort Lauderdale; hence, these students accounted for 100% of the enrollment for this course. In fairness to the distance site students, a formal announcement about the course and the selection criteria should be made.
The current curriculum at NSU first provides interaction with an interdisciplinary health care team during the third-professional year, unless students participate in the medical mission elective prior to the third-professional year. All students enrolled in the course in the future could benefit from mock sessions that prepare them to interact with an interdisciplinary team. Specifically, a mock session designed for students to identify various problems, outline an intervention plan, and communicate these recommendations to a health care provider would be helpful. A session such as this may better prepare students for what to expect, since one of the biggest problems initially encountered was fear of communicating with physicians and student physicians.
According to student feedback, the didactic (premission) component of the course needs to include more 
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Likert scale: 1 = strongly agree; 2 = agree; 3 = no opinion; 4 = disagree; 5 = strongly disagree. No students responded "disagree" or "strongly disagree"; thus, those columns were not included in the table.
discussion on infectious disease topics, particularly fungal infections. Also, students suggested more information on the procedures for documenting clinical interventions and interacting with the medical team. Twenty percent of student performance during this mission trip was allocated from documentation of clinical intervention. It was determined that students would benefit from better training on how to properly document interventions. Students commonly failed to realize what actions constituted an intervention and how to document the intervention in a concise manner. Instruction on how to identify and document clinical interventions during the pre-mission coursework might prove to be useful to students in this course as well as in future practice. For the mission work itself, a few suggestions for improvement were noted. To ensure that each student has an opportunity to practice physical assessment (triage), a rotation schedule outlining the student's daily tasks, is needed. Both pharmacy and medical students alike found it difficult to be creative in their treatment plans when supplies of drugs available earlier in the trip were exhausted. While students view this as a problem, faculty members view it as an opportunity to help the students become problem solvers in their own future practices when patients either do not have or cannot afford insurance but need treatment. Here the students learn to be creative when planning an individualized, patient-centered regimen.
CONCLUSIONS
The medical mission elective course meets the definition of service-learning in that it provides a service to the community, goals and objectives for students, and reflection on the process of learning. Integrating courses like this into the pharmacy school curricula enables students to develop their learning at all theoretical levels Lecture on the management of fungal infections Provide more physical assessment training (ie, blood pressure, pulse, patient interviews) Hold separate pharmacy meetings on a daily basis to discuss treatment options (alternative therapies for pediatrics, geriatrics, etc) for particular diseases encountered during the day GENERAL COMMENTS Learned to apply didactic materials to clinical practice Grand rounds -case presentations from the various disciplines were informative *The responses from all 5 students were included. Responses that were similar in nature were summarized rather than duplicated.
including cognitive, affective, and behavioral. Each of the student reflections provides insight into their learning in these areas. Development of a course from a medical mission appears to be successful in meeting all of the goals for service-learning, although there is always room for improvement.
